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PURPOSE: A transedermal drug delivery system of 
pentanyl having skin permeating velocity of equal 
level with existing transedermal drug delivery 
system of pentanyl, maintaining effective blood 
concentrate of fentanyl for three days and having 
low stimulus at skin is provided. CONSTITUTION: 
The matrix type of transedermal drug delivery 
system of pentanyl comprises (A) drug-protecting 
layer, (B) fentanyl-containg fixing layer comprising 
acrylate copolymer, (C) parting layer. The acrylate 
copolymer is copolymer of main monomer selected 

from 4-17 carbon numbers of alkyl acrylate or alkyl methacrylate, co-monomer selected from group 
vinyl acetate, methyl acrylate, methyl methacrylate, ethyl methacrylate, acrylonitrile adn t-octyl 
acrylamide or the main monomer, the co-monomer and functional group-contained monomer selected 
from hydroxyl group, epoxy group, amine group or argano-silane group. 
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(54) Wd^r -^-a^^S ^^^Wl 



^f^Mfe A) ^# B) 51] °1 S 31 3^5^ 5. °1^<^ tf-fr 3 O ^e]^ 

S °1^^14. 

lefl=>lS7]l st-eM7l- 22.ictH£| ^W^l 2fe ^SLt^, 5UZi^ ^ ^7l f-fj- £^^1 'g-f^H 

t^, z^s; cflsM ^t^fe 2-41 1*1 -S 6 1-31 ell aSiiPl^ h]^ ^Hl^HS, ^ o}^ 

eflo] e > t-^-ig o>ii^(i>nlH.S ?AS.Jf E) #^Jg SLic.^, ;ie|JL JEt^ ^13 

%- €^3] 2.0 ~ 6.0 %°14. 
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£ ^^^44^ ^914^ %s\^^s>t ^&m\ 3]Jf^4^£i- 44^ 3 <^ ^4^ ^3: 

If^t* ^A^l^l^, ^-71 ^ A>^-Al ^JjL X^o] ^7, ^2: ^ 6)| 3. °1 *ti^ #3$ £4 

* 44\H4. 
£ 1 

£ 1£ jfflEf^s] ^H^i^ ^^aW ^a* 44^ £oi4. 

A: 4# J5liL# 
B: 4# ^-fr 
C: 

^WilCfentanyl, N-phenyl-N-[ l-(2-phenylethyl)-4-piperidinyl] propanamide)£- il4 50~ lOOHflS] 7^*1 

43 3 ^£4* 44^fe ^44^, ^71 1}-^>1- «1£*H ^ ^ 37S^ <£3H ? ]^ S.^ 0.5!. A}-g-£ 

4. 

^q. ^!E}^-& ^1^1 7> #71 m^ofl Jl^sI l^lfe 43°i 5U4. €4^ ^ * 2^#Jl 

4fe H# <W1 ^4*1, as^iL4 *1#^RH 3 #£ 3 as <g-s^ &4. 

444 €4\I Af-g-^- ^-f , ^3<y ^jM-* 4?1 nfljg-^i «- 

4* ^1 €4. se^: 4^5- ^4^* ^4^1 44 €4^1 ^ ^ ^ ^1 3^8^ -fr^-ir f7}*lS ^ XI 
4. 

^7} Z4$^r n?if>}7} ^A>*H HlSfl -S-^l ^1 X-l 3L ^4-g-* ^^lS ^ fli=. €4^ 

^4*iH cfl*v <a^7> ^1*3^ 4 SI4. 

7l#i £31 31 ^4^ ^^crj^jo!] ^1 7 ]#£ 4-B-4 £4. 

WO 89/10108J: ^ cfl*!- 1 ?]^- f-^W 1995-00019683:^ ^4^, PGML ^ M144^ 4 0 J-^4^ f^*H£. 

^14^51 ^ ^<^-g- ^ *^*11* 7flAl*>J7 ^l}. Aj- 7 ] ^Aj^ fe ^El^ofl rfltl: -§-«fl5L7l- ^•■g-^^Sl A}-g- 

fi£ -ysfl Af-§- l<g olifldfl ^14^* U^a^l ^ ^0.4, ^-71^ ^1^Jl4^t 44^^1 *«}HS. ^^ 7 } 

^^71-^4. 

n|^sa^ 4588580^ <=lt>l ^JL% €4^ ^^*^r^7^1 ^€«H, ^4^ t^I- ^1^^* 7fl 

Ai§>i oj4. ^>7i 44^ 314^ ^4*t^1^ ^14*. 4# ^ 4^4#^1sa-i °\}&Sr^ ^1^- 
3.%, «J-#^f£ s^4*, ^4* ^ ^m&SLS. 5a «H. 1> v ##si- £^711 7M*>j7 
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^ $X$= 43 °1 4°-4, ^4^4#44S 4^34 i4#S 0 J*> *fl4i 3°^ ^£31 4714 Af-g-Ajoflfe s]44 

4 ^ 4444 444 4 44. £?t ^71 <^B| f«S ^51<H 4 >8-^*l 444 ^ ^§4 ?JLS $ 

4. 

tfltV44 ^7HS-^ 1999-00287873^ €44 j£fe n <4 3*MI 4 4^1=4 ^Sf«£ ^44 €44 ^4 ^ 

Bfl°l=E 7flAl^J7 514. ^71 4^lH44H#4 ^ WHH 4Jl4^ ^44^ 

o] #o_v\ ^^i^o.^ o>^^. «V£, 44 5} ^7lf-4£7> 44 ji431 34*114 «5l°l^«3I 35 iEl^l-oi^ 

S^l-iEl^ll-S *f^*||* 44*H ^RV 3]Jf ofl 7J4 ^dfl ^S.^ ^A] 434 4 4°-*j , 4^4 

^ £4 4444- 

*i4¥44*i 4906463^ €44, 444 ^ % «i444 3L&z\ zvm ^44 4^34 4^ 

-g- a##£ yum* 44. ^71 2444 44 4#4 ^ 44*m 440,1 tn# 44^4 44^M 

4, *] Wr#4^U 44 31^7.^0, ^4 a^l ^>^4. 

tfl444 47fl4*l 2001-0036685S, 2002-0038808^ €44^1 nfles^ Tj^a^ls, €44^1 4^4 44 
44 3*hJ °14*14 pflH^i 44 oj^ sH 43^4 4ji sa4. #71 Xl^flfe 4°1 i7 Hl^ €44 

^1 tfl$ 44^4 ^4 344 44^^! €44°1 .fei a 0 v#s^^ M}q 424f4r£ £4^144 #°J AS*1 

44£42l 44^144 oj-^ - aI-^-H , 4*cH4 4°^ €44^1 4*fl£4 ^4 44^4 El 4£444E# 

444 4 44 44 44°1 4#sH 4714 44iL4# 444 4 44. #7l 44^= ^ 2:714 47H 44 4* »E 

^f^S^El €44°1 «H^£.g., ?}*£43 44^714 ^^-7lfe 44 #714 44JL4* ^1 * ^ $14. ^^4 

#7i m*\s=^ m tt ^ ^ ^1^1* 

$W, 4^^1 * ^sl ^ £S ol ^ V* ^is 4^ 4 

^ A is Tj^ixi ^ji °j^7fl- =8^*1 4^^1°1H^4 ^4. °J3*v 44^1 4# ^-S- ^4#°i <a^*v «i# 
ol sliE^ ^^o]: av 7] 7^1# Afls^ ^ sa^-ss, 43-* *W 4 4 €4^ 

si ^^5L?147ll S4. 

^7fl4^ 2003-0021418^i4£ ^4^^ ^^^^l* 7flAl§>ji 5^6.4, »1 ^a1 ti^^ol 

^4#4^]# ^B^i^ «44^, ^^44ol #7>^ ^ 5Jfe ^^li^oi o^4. 

ojHj-^o] t flE?jA^ 7gjzl^7fl7lH] Af-g-4^ 44^ ^ ^(pressure sensitive adhesive, PSA)tt o>3l^6lS^l, 

^2]57ll SLfe al^-Tfl »SH &4. 

^ #^4#^ ^14^ ^^^^7ll7flol Tj-oj-^ ^^s. ^ai^Sf S^ii^^l ^^1 iE^r SJJLicnl ^ ^ 

^71 V* JJL^ SI ^^^14 0>3l5fl0lE7ll ^21 nil- 71 ^ €44 ^^^^^7^ ^$^3 

4^4^# 444^1 39J4 €44s] -ffJLtf^E-i- ^I^a^I^a^, # 7 R> A>-g-Ai 44 4^01 ^*i ^ji, ^la 
il^4 ^ ^^01 pfl o- Tisjt* 44431 4 4^* 444°14. 

oi-jxxi- 4^ 71^-^j 4^1 

44^71^4 ^14^ 7j44^7fl7fl4^f-*i^si 4444^^ 44^01 31m €44^ 4al^£»^# 
a1?144£, 47144^1 4^M «^*1 4Ji, 4^°ll 4^ =l ^o] pfl^ €44^1 is?!^ 

7g4^7fl7fl#7^*V4. 

4^21 7-^ 4 44 

4 4^4 €44* 4s4^s ^44^ ^lls^i^ 714-^7^11- 7^*14. 

4 4^3 7J4^ol7fl7llfe £ l°fl 444 44 4°1 A) 4# ii^fKbacking layer), B) «s>Hl^<>lH7il 
^4 €44 44 ^4*(drug-in-adhesive layer) 4 C) 43*(release liner) ^.S ol4<>144. 



4 4^sl ^^^^7il7flsl 4# iLi:^4 ^4°H ^4 afe i44fe ^4 ^14^4^ €44<=1 44^1^ 4* 4444. 
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eHli«a ^el-f 31 Ih *el=s*€, ^f-^^elS taWl'ffl f-sl ^# £fe 4# 

a. ^ d) ^^s^^^o] ^ ^-o. ^avioflA-l #<y-Aj ^a)- All (pressure sensitive adhesive, PSA)3. A>-§-5]-fe- 
5fl°lJ=7ll 2*e)^fe^il^ (primary monomers)^- aS-ii^CS^ 2.ii^, modifying monomers)^ ^t^l^lM-, 
iEfe ^fitnl, ^2.^ ^ ^^l tf--fr JE.ii (monomers with functional group)£l iHr^MHi}. 

£ t^^l ^sI^o^a^HI A}-££]^ 7 n vo^ Ajav^o] ^^ellolETji s»el^l- ^*|-fe ^Sii^fe 4~177fl 
o] ^z] <»>al^l«»lH (alkyl acrylate) £fe ^H}o>a^^]o] E( a lkyl me thacrylate) W 2ii 

^•=•14. 

^-igs] ^f^^aH A}-g-S]^ 7J-OJ-AJ ^aq-^flol 6]-3.l5lHj=7fl iSftel^l- ^*rfe ^SLi^fe ^13-° 3. 2-°fl 

1*?^ 43le11olE( 2 -ethylhexyl acrylate, 2-EHA), ^fl * r 3l 31 °1H (butyl acrylate, BA), <s r 3l^l°lH 
(ethyl acrylate, EA) £ °l4;4li o r 3liSlM:=(iso-octyl acrylate, iso-OA)3- ^slfe 5^S^-Bi Aitffl^ *v ^= 
tfal SLii^7>€ ^ 

£ ^^H^H A}-§-5]fe 3*M*1 ^al^l^STil S#5Hf - T^SHr ^JEii^fe «J£3 °-\ - 

50 ~ -70°C2l T g S:-ir ^H, tf^Sl e^eHCtacky) ^S.el&(soft) *}^\JL 5a ^ 3*MH 3 Wtack)2r 

-fr^ (flexibility)* <=<^Rr ^tM: «r4. 

£ ^S] Tgj^a^lAlH A>^-Slir ^^Sl ^3l5fl°lH?ll SL#5Ht- ^«hfe i^ii^fe ^ ^ ^EflolE 

(vinyl acetate, VAc), o r 3.l5ll °1 J=(methyl acrylate, MA), nfl! fflEKHlSM H(methyl methacrylate, MMA), 
^^1-31 5)MS(ethyl methacrylate, EM A), 43.1^4 H Kacrylonitrile, AN) ^ 6 f3.1aH^(t-octyl 
acrylamide, t-OA)S ^=lfe S^-S-Jf^ *r ^fr °]tfs] 3.^7} € ^ 5a4. 

^^1 ^u^a^H A}-g-5]^ A a vojAj ^z^o] ^al^o] S #5l^l- ^*Hr SJZii^fe ^4 T g &-fr 
^ #JE(hardness)* ^r-^Rr ^HH Si«H, ^2-^ 4 <H ^^Ml^l -§-^ ^(cohesion) 4 tftg-g; 2:^ 

£ 7J^^C^A|A1H1 A>^-£)^ Aj-oj-Aj ^3j-All°l O^^eflolE^ ^5^1" ^ *hfe ^¥^1 tf-fr J2-ii^fe = ^ 

-M7l(hydroxyl group), °H^-^l7l(epoxy group), ^r 1 ?!^ (amine group), J£.fe -n"7l -S^:7l(organo-silane group)!- ^-n- 

^ ^21 Tg^^O^AllAlHl Af-g-Elfe ^O^Aj ^^AflO] 6>al eflolE ^ 2 ^ # ^ *ffe ^¥7l ^-fr iil^fe ^ ^ 

^.S 2-^1 oflig o}5L^eflolE(2-hydroxyethyl acrylate, 2-HEA) ^ 2-§lH^-AlHS€ °}Em3i\}°}S.(2- 

hydroxypropyl acrylate, 2-HPA)^ §lHS-^7l ^ J2.ii^, #5]^1^ °}3.*m °1 J=(glycidyl acrylate, GA) ^ 
#3*1^ ^E)-f}-3lellolE( glycidyl methacrylate, GMA)4 ^ i^A^l ^-jf 2ii^, ^3l^nlH(acrylamide, 
AM)4 2£ *r^l7l ^-fl- JE^^, ^.^^ 3-^1^1-314^^3.1 Eg] ^14^41 ^(3-methacryloxylpropyl 
trimethoxylsilane)4 ^ ^7} ^7} f-fr SLii^S. ^slfe «V ©l^S] aii^ ^ ^ $14. 

^ tt'SS] 7g3] ^^AllAfloll A>^-£1^ ^o^Aj Aj^o] O^^^olHTjl 57*51^1- ^ ^7l ^ iLii^ 

(monomers with functional group)Tr 43.lEflolS S»el^2l 7>Iil(crosslinking)l- ^^«|-7l ^«fl Af^-sjcf. 

£ ^21 ^^l^^^l^Hl 4-S-slfe 7 J-°^ 43liHlolJ=7]l 3#B]^! ^*|-fe ^71 ^ JE.ii^7l- 6>at 

^A]-( acry ii c ac id, AA) ^ cfllEl-o^l^^Kmethacrylic acid, MAA)4 4^71 (carboxyl group) ^ 2.^^! 

7| o-, ^4^2}- ©l-fil^olE s^elH Ayol^ 7j-*V ^^(interaction) ol ^a|s!^ ^^t.]]s.^ ®^°] «o v #Sl^ 
S^Tfl 51BLS. £ olf-^1- §rfe 4^1 °fl 



^ « a v^ o| 7333^ All a]1 °1 efl- «-fi-«rfe €4^31 2.0 ~ 6.0 H r ^*H. ^714 
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2.0 f"$% *i4<y ^-f °fl^ 72^1^ 4*4-§-# 444 ^4 0.^^^5:0,1 
44 44°i 4 6.0 ^%=%* ^44 3* ^-fraif^t- §^ 

£ «}bH*v 4^HH4, 4# 44 34*3 44^ 3^X13. >Wqfe 4HlelHH7ll sfteHfe ^Si^4 

fe 2-°Hl«j^ ^Hl^olE, 3.^^ ^Ip-jAS H]^ oM^e, ^ ^^eflols, t _^H O l£lolo]£i ^ 
€ ^A^f-Ei AjEJjs, ^q. ol^Sl s^ol, ^51 ji 44 £Mr f^l^AS 2-*)^4^H4 aval SIMS £ # 

eHU pll^3leflolSS 44)4 ^3 ^q. 5.^4 * ^ <&<lv\, f s] 4443 44£ 

2.0 ~ 6.0*4%°14. 

4 4^3 wwAm 43*^ 4# 44 34*3 ^4^4 44^m ^44 xixi* 3^1 34*1 

4 ^ 4# 44 34*°.^^ 43^1^ ^014. 

4 4^3 ^44 713^4^14 43*^*313 2fl#i xiXH*1 °14sU4fe«^L3L#5H mfe-g^^a^S 
4» £fe 43*]* 444 ^ Sa^l, 4*3 ±^ =t-m°-3. 4^1tet, -il-SJLi, *eliiEfl s, ^eH^, * 

3H5L44 A^Ho^M llo| 4H1- 0 ]t #Uf. 

47]4 4°i 4 4^3 ^44 %*\^m$= m^} 34 £i-^d ^3 444 #°i44£, 41- 

i4t 444 ^ 4fe ^it^St 39J4 443 0.3 4*1 £ ^ >fl 44. 4Xl£ £ 4^3 ^Jf-ojXlXRf- ^ 
4 71 xH>Ji^ 444 Tjq^ ^1°J ^jlX)*1 ^§si 31 ^fsf^s.! 4444. 

£ ^3 ^s^XIXHr ^ 37}XN tflel ^^(compatibility) 4 ^ X| 3 ^8 (biocompatibilityW 4^4 

Jl, 44(oxidationH tfl# 4444. 

5E4 4 4^3 ^f-^XlXlfe n xf^li -H^ 44M171 uflS-ofl l£2l ^4^-al^s « 7> § ^_g.7i. a 6. T ^ i 

3}^:4#^lt- S.^SL Sil^l ^4 °1» iHHHr 71^51 ^14^ Tjsj^^oi 3)^>=^* Sl]7i*V4. 

44^ ^ Tgsl^^l^^ ifflE^Sl TgBl ^O^!- °1^V PflH^^S ^4^^^1^1SAi ^--g-^Tll ^ ^4. 

^ ^3 si hBe^^ Tjsi^^^a ^la4fe 1) ^^^si 2) 434 4#-^ 

4-g-^si 7d24fe 3) 4^1^)4 4"lMlo]H4^ *A mtt±3, ^44. 

4 l) ^^°114^ €4^ 2.0 ~ 6.0 "A 431^015^1 3 »2iPis 4 ^4^-^* *^4^ 5^*}?H 
^ois^. j2wv*V4. 

Til 2) ^<H4fe 43* "S^^ ^ns. 4 1) ^^°11a-1 X| 3)144 53 ^4^°J|si 4 

SA17J4. 

4 3) ^JoilAi^ 4#a^^s ^lvHoiE^ ^^§H, ^BH^i^ xia?V4. 

^ «^sl ^144 7ila4^^ 7l#sl 7j 31^x1^1 xls^tfH ai-sfl a ^oi pj^. i}#z}5-^, 44« * 

^ safe ^711^ ^44^1 ^4#* Q±x\Q =r sa4. 

£«t ^ 4^31 ^4421 *m^^ %3\*f-°\m*= ^14 43- *9ttB.!!L, ^ ^4°il 4^ ?1^4^ 
-f ^4 4*7j-* 4^44. ^-SXH 4#14 4^ 3# XI ^ a ^14 ^3 4^-4oi ^^=*v «v^, ^ ^°i pfl 
ssii^ ^sl^XIXIfe =i ^14 s3=ji ^-44<^ 4^4oi iK^4. 

°14, ^ 4^si o 1sfi s §7l « OT *v 4^1i# 4a1*V4. ^el4 47^ 4^1ife ^ 4^* i-4 ^Tfl ol*H47l 
^14^ xi^-slfe 4H ^, si^ll ^ 4^ ifl^oi tt^si^ 6>q4. 



[€4il ^44 ^4^X1X14 XI 2 
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£ 4^ ^!Ef^ 44^^14* 4*4 4°1 ^4534. 

1) €4i-l 

4 4^4 €44 3=1 ^^M* 4^}?} 4*ti, 34*113. 6>Hl^«l S 444 A 14-§ ^Sej 87-4098 

(National Starch & Chemical Ltd.)* ^14534. ^3.4 87-4098-& 2-EHA* ^SLi^a. <5>JL, VAc* ai^S 4 

^ ^4^H4. 44 344°ll €44* ^4 544 4* 44 344 -g-^* 424 ^ 

a^H-aWHC^^ Mathis4)» °l-8-*H ft^S^o] s]^£\o] ^ 70^4^1 #bH^S ^f-(3 M , 
Scotchpak 1022) $H ££4^ 60°C°1|4 4 14^ ^7} 100/an°lJl €44^1 ^4 2 .5 ^4%°14, 54 

444 £4°1 ^4 4* 44 34#* 4^4534. 4# #-fj- 34#°11 50jM n ^4^1 °J*Ji:£^f-(3M, 
Scotchpak 9732)-!: 4^1 iflo] ^ lOcnfSl 43-^5. 444-° 3-4 £ 4^ €44 44 44^44* 42453 
4. 

2) -g*H -2 

4 4^4 €44 ^^^Ml- afla^M 4sfl, 3443 434e11°1 S »sH ^l^f- ^ifl 87-9301 

(National Starch & Chemical Ltd.)* §44-534. ttS.^ 87-9301* 2 -EH At- §SLfc.4 i\JL, MA 4 t-OA# 2£ 
tHs. «H °1^4 ^4^°14. ^7) 344^1 €44* 7l-*M ^4 4444 544 4# 44 34*11 *°-!i* 42 
4 ^, ^^He^HCi-?!^ Mathis4)# 4-§-«H if-^S^r^- 0 ! 44£H 91^ 70^m ^^1^1 l-eH^a ^ej-g- s] 
#(3M, Scotchpak 1022) 4°fl 60°C°)}*\ 4 42.4 Cl l, ^7> 100^1 3. €444 6.0 

^, 54444 £44 ^4 4* 44 34** 4^4534. #71 4* 44 34*°H 50/an ^#ii«#(3M, 
Scotchpak 9732)* 4444 S4 * , lOcnfSl 43^3. 444^34 4 4^ €44 4* 44^4*Mt- 4^453 
4. 

3) -a^H -3 

4 4^4 €44 ^f^^Ml- 4^44 4*11, 34*fl34 4}af!|«l S teH -g-^?! 44# €4 3083(Solutia 
Inc.)* §44534. Qv\ 3083* 2-EHA* §S.in43 4-31, MA* 2£i^l 44 4^-44 ^^1°14. #4 34 

44 €44* 7 r 44 hwv -g-*fl44 41- ^ ^4*11 -§- OJ l* ^I2ti ^, ^^BiH4°H(i4^ Mathis4)t- °1 
-§-4°i #f-^-£4€r°l 2)44^ 5l^r 70m a 4^1 -§- €#(3M, Scotchpak 1022) $H £^4^ 

60°C°114 4 144 424^, ^47^ lOO^molJl 314^ ^£7} 2.5 ^%=%»1^, ^44^4 41: t* 

^4** ^la4S4. 4-71 4* 4-^- ^4^°ll 50^m 4#iL^ ; i#(3M > Scotchpak 9732)* 4 D M)°m*l ^, 10 

cnfsl ^^s H#4^s4 & u i^4 €44 4^- ^^M^Nt- ^^4^4. 

4) -€4 i - 4 

^ 4^4 €44 ^st^M^M* ^1^471 4^1, ^4^1^4 43l5ll 0 ls 441- ^4 87-2516 

(National Starch & Chemical Ltd.)* ^}^}^. 87-2516^- 2-EHA* 4^, VAc* 3.3.^3, 4 

ji, 2-HEAt- 4^4 44 s.^s. 4^ °1^44 ^4^]°14. 47l ^44°l) €44* 7>4 Cr ] ^4 -8-«fl^l^ ^-44 
41- 44 34*11 -§- OJ !* ^]2t ^ , ^s.^ = 4°H(^4^ Mathis4)l- °l-§-4 <a l «^s4^°l 4434 4^ 70^m 
^4^1 ^el^lii^l 3 - 43-g- 4#(3M, Scotchpak 1022) 4°ll £^4^. 60°C°114 4 144 4^4^, tM|71- 100/zm^Ji 
€444 ^£7} 2.3 ^ %°H, ^4444 S4=>1 ^^4 41- 44 34** 42:4534. 44 4* 44 34#i 50 
^an f-^si 4-i-i3:4«-(3M, Scotchpak 9732)* 4 n 14°m4 ^ lOcrfsl 444*-S4 ■& 4^sl €44 44 

^^^^1^11-^2^4. 

5) €4i -5 

£ 4^21 €44 7J4^^^7iii- ^l2:^>7l 4*1 44^1^4 4Hl5fl°ls *5l4 -§-^4 44f- ^-S4 87-2510 

(National Starch & Chemical Ltd.)* ^wl§>^4. ^3.^ 87-25 10^ 2-EHA» 4^1, MAI- 2£H£ 4 

a, 2-HEA1- 4^4 44 sl^s, 4°i °1^44 ^4^1 °1 4. 44 344°11 €44* 7>4°i ^4 -§-«fl A l^j 544 
4* 44 * OJ l* 424 ^, ^sEi5L4°H(i4^ Mathis4)t- °144^ #^s4^°l 443^4^ 70^ ^ 
Tflsl #5l^iEfla MVe)4 1#(3M, Scotchpak 1022) 4°H £2E«Fal 60°C<^14 4 144 4s4°i, ^^7} lOO^n^ai € 
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44^1 2.2 *4%44, 54444 3L44 ^4 4* 4* 34** 424534. 44 4# 4* 34*<Hl 50^m 

^711 6) ^#iLS.«f-(3M, Scotchpak 9732)* ^1 o] e# ^ i 0c nf4 444-^4, 4 4^ ^e)-^ f-* 

44^4^14*^124534. 

6) 44i -6 

a. 3144 ^s^aMt- ^|a^7l $l*fl, 344^.4 43.4314H €44 *°J14 44* ^Bf 7880(Solutia 

Inc.)* §44534. 14 7880* 2-EHA* 4^, VAc* SSLt^S. t\JL, 2-HEA 4 GMA* 4*4 4* 

it^ 44 4^44 ^*1N)44. 44 34^H1 ^e}-^* 7>44 *§1144 S44 4# 4* 344 *°j}* 

24^, ^SBl^e^ol^^^^MathisAl-)!- 4*44 ^jL5L444 4434 70/zm *eH24 s 43* 

4*(3M, Scotchpak 1022)4 <*fl ££4^1 60°C°1]4 4 l^ 4244, lOOjan^ji €444 *5L7j- 2.0 *4% 

44, -^4444 £44 j= ^* 34** *H24534. 44 4* 4* 34*°1] 50im ^3 4*iL£4* 

(3M, Scotchpak 9732)* 4444H4 ^, 10cnf4 43 AS. 444-^3-4 4- 4^4 €44 4* ^4^444* 42: 

4534. 

[V]ZL<$] V]5M%3. 44 €44 ^JE^^S] 

v]sl<$3, 4*44 44 €44 4^444* 4*4 44 424534. 

1) 432.^ - 1 

alibis 4*44 44 €44 44^44^1* 4a44 ^«fl, 34*11^ 434314H §^0] -g-ojjo] 87 _ 

2852(National Starch & Chemical Ltd.)* §4484. tt3-4 87-2852* 2-EHA* ^£.^4^ 4^, MA* 

3. t\Ji, AA* 4*4 4* siiiDis 44 4^44 ^*4444. 44 34^H €44* 7>44 ^4 **H4 544 
4# 4* 34*11 * OJ l* ^4^444(242 Mathis4)* 4*44 *^£S444 4434 4fe 70/an 
^y\}$\ #e]iiElla wi-e]^ ^f-(3M, Scotchpak 1022) 4°H ££4^1 60°C44 4 144 4244, lOO/ai^U 
€444 *£4 2.5 *^%44, 54444 £44 ^4 34** 424534. 47] 4* 4* 34*°I1 50/^44 
4#iL^4#(3M, Scotchpak 9732)* 4444H4 lOcnfSl 43 444^-3.4 4^is 4*47l 414 €44 
4* ^4^4*«* 424534. 

2) *]3L<* - 2 

4^4s 4*471 44 444 44^4^14* 42:44 4«fl, 34^ 4atell4s ^e]^ *°-5|4 4*f- 4sa] 87- 

2074(National Starch & Chemical Ltd.)* §44534. 87-2074* 2-EHA 4 BA-t ^fii^^S. 4^-, MMAH- 

aaM£ AA4 2-HEA* 4^4 st4s 44 °lf-° ; 14 ^44°14. 4-4 344°11 444* 7|-44 a 
4 *4 A 1^ 544 4* 4* * OJ ]* 4a4 ^, ^J2ElH4°H(^4i Mathis4)l- °l-§-44 ffia^o] 
44E14 ^ 70/m *e]oiliEfl b 131-3 .g. 4#(3M, Scotchpak 1022) ^<=fl 60°C°1]4 4 1 A 14 42:4 

4, ^47} 100jun«>l3i 4444 ^£7f 2.5 f^^H, 54444 S4°l ^-^4 41- 4* 34** 424534. 44 
4# 4* 34*°1] 50jmi ^4^1 4#Ji3:4«-(3M, Scotchpak 9732)* 4 n 14°]H4 10cnf2] ^*\SlS. 444-^-S 
*il 4^is 4*44 44 €44 4* ^W444» 424534. 

3) - 3 

4*44 44 €44 44^4^14* ^1244 4«fl, 344^ 4al^l4H *e]4 ^91 44# 44 2883 

(Solutia Inc.)* §44534. 44 2883* 2-EHA* ^t^S t}jL, MA* Siii^S 4^-, AA4 GMA* 4^4 4 

* £ii4s 44 4^44 ^4^144. 44 €44* 7>44 H4 *«H4^ 544 4* 4* 344 *°J]* 
*))24 ^, ^sEiH444(^42Mathis4)» 4*44 *^iS444 4444 Sl^lOm^n^) ^?l°\}^ns. 4^ 

* 4»(3M, Scotchpak 1022)44 S.Z.*^L 60t°114 4 144 4244, 100^m4^- €44^] ^£7]- 2.5 * 

4%44, 54444 £44 ^4 4# 4* 44** 424534. 44 4* 4* 34*°H 50^4^1 4*ai4* 

(3M, Scotchpak 9732)* 44 44H4 ^, lOcnfS] 43^-S. 444-^-3-4 4^^lS a>*s]-4 ^Ie]-^ f-* tJb]^ 

44^1*^124534. 



4) -4 
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H]J3!oi|£. *}&i5}7} ^14^ T^J^^S. *\]2ii5}7} ^sfl, ^aj-afls. <43.lt ^ ^Si* 87- 

4098(National Starch & Chemical Ltd.H Wd-l: 7}t}<*\ HbJ -g-«lH=*| -g-*]^ 4# ^--fr $^4 -g-°Jj-8- ^2:*} $4. 
^>7l ^4*fl -g-°Jj£ H^H^o]^( i o 1 ^MathisAf)l- »^S4£°1 n^^H Sl^70iUn^Sl #bH^ 

31 a ^fl-(3M, Scotchpak 1022)^H ^t}jL 60°C°M 4 £2:*M, ^Pl 100/an°l:a €4^ 

10.0 f^%°H, -^4^4 S.#o] ojg. 34** ^4534. 4# #-fj- 34§H 50/<m^^l2] 4# 

iL^^fl-OM, Scotchpak 9732)-!: 4 p H°lS?r lOcirf^ £3^3. 4^t^-S*1 wlH^s. 4-§"47l ^4^ f-ft 

5) - 5 

WlH^lS A^>7l ^S^aM* 7fl^7l O^eflo] E -g-oflol Al^f - 87- 

4098(National Starch & Chemical Ltd.H ^4^* 7}SH juaV ^X\^ tfzj^ 4# ^12:434. 
#7] 34*11 -S-^-i- ^i^^^HC^iMatl^r)! °l-g-«H #f-.£5.4£- 0 l SUfe 70/an ^l^l »eHi 

3] a 4^-§- H-(3M, Scotchpak 1022)$H ££4^ 60°C°fl4 4 1*14 4^H, 100/nH :z €4^ ^-£7} 

1.0 *f=%°H, ^4?!4 ^4 4# tf-f}- 34** ^434. #7] 4# 34fH 50^n ^-v\]s\ 

Jllf-(3M, Scotchpak 9732)* 4*H1°1 ^ 10c rfo] 133 0.3. ^4^5-4 H]ja^a_ a}-§-471 3*1 ^H}^ f-* 
^f-°W!^434. 

6) BlSLofl -6 

HlJ2iS Af^l-71 7l#S] ^fflEl-^ ^^W144 ^S^Al 3^(4^4)! ^4*1 ^14^4. 

^S-Jftq *i4^ %ti\$<T42., 25//gH^ ^£a. ^4^1* 3<U# 4#44. 4?1 ^-3.*H 

^U^MH^r ^14^ 2.5mg, ol H4*H li€ !S.£.:ii ^44, ^Ht* $ H=r£ ^4^ 44 4°} 41:1:^4 

*j Ifl-^-S °1^4 44*4 oHl?lHl^oHlEllo]E S ol =C^^1 4#S3.4 A>ol6fl 3£^5H SU^, 4#^34 4^ 

ofl 344*4 4e]** 4pHHH*17J, 4a43 lOcnf^l 3.^7} 344S ^#1^1°14. 

[m^i 1] ^"^^ *^ ^3I)^^^51 B)^3i|.E^ 

#71 ^^Hl * WlHiiAi ^t3l*V ^lE)-^ -f-fr TgSl^^^^oll ^Sfl ( 4^-4 7^0] 3)-Sf-^4£S- 

nl^-afE #^-1: 300-350g£l Outbred-HartleyTll 7]^o\ s\zL(gumea pig)!- ^, 

Efl h S 4^1 A 1?1 ^ 1* ^[7HlSL7l(TGCInc., model 900, Japan)S 7])7]^}^, 5 cm X5cm2l I S3- t i a - ^^f- 

7> s^WlM- 4?m3- ^* ^#*>Si4. 4-§-*>7l ^4^1 -20°C°fl^i ji^sa^ 

^71^3^*^71x1 o> a4 

2]^^ 7Ho}3] 31 Jf! ^^ol ^ nfl 4*1 i=.o]ji ^el^l^^oll 51= 30S- ^£ ^rSM7j ^ €(Franz 

diffusion cellH ^^^4. ^7l ^-i- HeJ-o] H.^-#(Fine Scientific Instrument, model FCD8-900AH1 ^ 

*V ^ , ^^ft^SCFine Scientific Instrument, model FT-10D1- °l-8-*H ^^e|^ ^r£l- 37±0.5t:S. -fr^l^ 
a) iEl--5ll= n>ai-il^ti}(star-head magnetic bar)!- °1^M 600rpm^.S. ^^^711 31 ^^^cl-. el^Ei#^a_ 0 .01M 
P H6.0 °]^<g^f' 0 Jl* ^l-§-§>$iA^ el^Ei^^l ^31^^70^, el^E^3l-^AS>ir sl^-sl 10crf7>sl£^^ 

1-6 ^ BlSi 1-6°I1^ ^wltb^lEl-'d ^slf-^^l^l- S^°l Si^ -¥--g-°11 ^, 1. 

2, 3, 4, 6, 8, 10, 12, 24, 36, 48 ^ 72*1 #*H 0.4mesl ej^E^* Afla^^E^w ^013.^1^^1- Af-§-§H z|z]- 
4$*}^, ^Utr ^-a^r 0.01M pH 6.0 t a^- < S^ 0 Jj* i*§r34. 

^4)^ X\s.^$] 3*34^ ^ 0J 1 ^1 aS.4S.n ell ^» °l-§-*H #^^3-2-^, ^^^(steady-state) 0 !!^^ ^1-?- 

^4^f£te/cnf/hr)!- n ^4! a H 44^1^4. 
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[£1] 





El ¥ ¥ 31 ^ E ( Ag/cnf /h r ) 


^AlOjl 1 


4.94±0.71 


£MIOj| 2 


5.80±0.48 


slAIQII 3 


4.97±0.75 


^AIOII 4 


5.00±0.61 


4!A|0j| 5 


5.09±0.66 


MMm 6 


5.13±0.24 


dimoti 1 


0.22±0.03 


HI H01I 2 


0.36±0.02 


HI 12 Ml 3 


0.33±0.04 


oi in oil 4 


17.21 ± 1 .31 


bimoii 5 


1.86±0.13 


dim oil 6 


5.03± 1 .06 



3. H 444 44 4°1,^H l-6£ 6(^f-S*H W4 a] £4jq 4445L# 444534. 

44, 4^7lS 4fe £ii^7l- £44 43.1 efl e Til 5I*eHt- 44 A 3 ^44^ 444 al^i 1-34, 

<S*H 14 ^<H4 43431 0 lH7!l =?#el^S ^12£1S114 444^1 ^£7> 1.0 ^4%4 5^ 47-HH Hl«B a 

44£7> 44 44, 444-§~§r 444 ^-Jl1^£°11 £4471 ^134 4444. 

£4, ^Al^ i3f ^44 ol-al^olS^I S^sHS. 42^5^4 €44^1 ^£ 7 > 10.0 f^4%4 Hl^^l 4fe 4^-HH 

HlSfl n 44517} Pfl-f ^71 m^-o,] 4440] tf^5L7)- ^H-H-JL«^5L1- Jl*444 44 444^1 4^,3] 
5L7> #44 4 44. 

444, 4 4^ ^!44 44 ^4^14^ y l^l 6 3l#l)4 nj£# l}^e£ 3H4 € 
44^1 -fr:i:lf^£t-*l^*rXH 44°H4 ;H-§-*l4 5ftf 4?14 4 44. 

2] £ 1^4 44 44^ ^ 

47I 4^H 4 BiH^HlAi ^Hi*v 444 44 ^JfoWH cflsfl, 444 4°1 ^4 44^4 ^4^4. 

44 2.5-3.5kgSl 444 qq ^77} 6 43^ tfl4, 4?1 (TGC Inc., model 900, Japan)!- °l-§-«H 44 1* 7} 
4^ 4 l0cm7V 3514 ^714524. s.^ 4 ^4* 44^ 44<H 444 4<*14S!, ^444 tfl 2 ^a o.s 

4 7 o v s14 jEfe §4ir|Jf7> 4S tfl44°-3. ^.440} 2.5cm x 2.5cmS] 44^14 27^4 44^14 

27fl ±3. 4534. 44^1 4^ 4471 4^ ^4 °l-§-*M aslfe 4434 4^fe 443*1 &£4 4<4 ^7}- 4*1 44 
^ss. 4444 4*14534. 

$7] ^l£^5l4s^l 4431 ^4°ll 4^H 1-3<*H ^4 4 4^3 ^4^ ^-4 7jsi^^^4 Hi 2 ofl 6 si 5-3.4 
a) sii*ii- 44 ^Jf43., 24a]4 ^4 ^ ^l^ll- 7W4at4. 47-1 z\ :f OfjJf ^ 24^14^11) 15 47^ ^ 48^14^(^4 ^ 
72^1 4*11)21 -?44 4** 4^45!^, 21444^513] 4^-^ 4?1 a 21- 7l§o.s 444. 



[a 2] 
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y& ib!, 4nigg 



(PII4H 44 4^444. 





=?m 


0 ~ 0.5 


H|Xf=}£! 


0.6 ~ 2.0 


eft! XRS 


2.1 ~ 5.0 


fit XR£ 


5.1 ~ 8.0 


aS! XRS 



44 12^132] 71^1 44 4^1 i 1-3 ^ 63 44444^4^-i- 4#4 n 44# 3. 4^1 44444. 





SJxlHI¥XRXI4= (PIIXI) 




^ A| 0(1 1 


0.4 


dlXRS 


^AIOII 2 


0.5 


U|XR£ 


MMW 3 


0.5 


HIXRS 


miaou 6 (sexii^ mm) 


2.1 


gee xr£ 



a 44] 444 44 4°1, 44°fl l-3£ 44°fl 44 34444 4444. 

44 HlHofl 6, ^ 3^3 ^^14 43^ f^f-513 444* 44444. °}iW± 44^ ^s^]4 44?} 31443 34 
^4£ ^4* 44 444^ 414-1-3 4444441 34 4 j±44. 

444, £ 413 444 44 ^e^,^ 6 2)14)^ u]«f) 4-f 4444°1 7fl43<4 34 ^s. 

3 444 ^4 4^3 44-§- £M 3144-8: 4444 3144 444 ^ 44. 



4 413 444 44^44^ 7l#3 444 ^4f-^ 4*114 -i^^AS 31 4 4 -t- 31441 444^4-2-44 
51, 4714 4-8-4 sl4 444 °1 4*1*1 4^, 31a 4^41 4^4 ^ ^*<H 4^ 4444. 

444 4 413 444 ^^^Mfe 4f-a4« Ha 4fe 441:41 ?l] 4-§-44 4-8-4 ^ 44. 

(57) ^43 ^3 



1. 

A) 41: ait, 
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$7] B) <4£L1HHH7}1 S#5]^ir «W ( i ) 3 (ii), SEfe ( i ), (ii) ^ (iii)S| 

( i ) iBi^r 4~177fl°J °1-H!«$MS (alkyl acrylate) £fe ^EM31iiSIMS(alkyl methacrylate) 

(ii) iELSLi^; «>M|iSlMS(vinyl acetate, VAc), ^1! 4Hl 31 (methyl acrylate, MA), *H1 fflEW-HliilM e 
(methyl methacrylate, MM A), ^1! ^1 ^1-3.1 J= (ethyl methacrylate, EM A), oJ-Hlsq SKacrylonitrile, AN) 
^3 oj-aloj-p] H.(t-octyl acrylamide, t-OA)S ^Sjfe 3-.°5.JfEl «1 f^fl- o|avo] je.^, 

(iii) %tt £H; *l-^^-^7l(hydroxyl group), °1] ^] 7l (epoxy group), 4^71 (amine group), SEfe ^7} ^ 
7](organo-silane group)* ^-fh^fe S-i^ f^«]€ *r ^ff- e>l#eq s.^; 

B) ^°1 2.0 ~ 6.0 f^%°J-g: s-^S SR? ifflE^ iS^il ^^aM. 



2. 

^1 11H 91°]*], T^tnlir 2-°Hl^!€ *l-a.l5llolS(2-ethylhexyl acrylate, 2 -EH A), ^1 °r3.!elH H(butyl 
acrylate, BA), 4a. IN] °] SCethyl acrylate, EA) ^ °1^-! » r Hlj5]HS(iso-octyl acrylate, iso-OA)S ^ 



^^3. 

*ll 2*<M SH^l, £¥7l f-n- SLi^fe 6}3.l5l]olS(2-hydroxyethyl acrylate, 2-HEA) ^ 2-*lE-3- 

AlH^l f fal £]] ol H(2-hydroxypropyl acrylate, 2-HPA)^ ^ sls^^l ^ SLi^ #^a1^ oj-aliSIMH 
(glycidyl acrylate, GA) ^ ^eHli ^eK3.11 3]°lH(gl yc idyl methacrylate, GMA)4 ^ °fl^l7l f-fi- SLi^, 4 
5Ll^H ^(acrylamide, AM)^r 2£ °Kl7l ^ s.^, ne} jol 3-^E]-o}.Hli4'MS3.=I SeH^M£(3- 
methacryloxylpropyl trimethoxylsilane)^ 4r7l ^^7] fl-ft SAS^Ej tr #-!r 



3)^-4. 
37*8" 5. 

*H 4*<H sa«H^, B) 3*hf^ o}Hi5]i 0)1=31 3#eHfe *r7l ( i ) £ (ii), £fe ( i ),(ii) £ (iii)sl mtJi ^ 

(i) 2-«Hl^ol3|^|o)E 

(ii) ^1 °}Hf3iSHS, t _4^ 6j.Hl*>ulS.S ^€ ^AS^Ei Ajej^ *V ^ = o^o} 



6. 
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1) 2.0 ~ 6.o ^% ^ o}3.m°]^n a^ensi w$ zmn M.m$= ? 

2) $H ^71 1HH ^Stb ^ ^ofl,g- oj^^V 57^§fjl ^SA^lfe 

3) °-ffMfAS eH til oi e Sj-fe^ 



5-^1 
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